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1 . This opinion contains indications relating to the following items: 

Basis of the opinion 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Rule 43Z>/5.l(a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting sucli statement 

Certain documents cited 
Certain defects in the international application 
Certain observations on tlie international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, tliis opinion will be considered to be a written opinion of llie 
International Preliminary Examining Authority ("IPEA") except that this does not apply where tlie applicant chooses an 
Autiiority other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule S6.\bls(h) 
tliat viritten opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a vvxilten opinion of the IPEA, the applicant is invited to submit to the 
IPEA a written reply togetlier, where appropriate, with amendments, before the expiration of 3 montiis from the date of mailing 
of Fonn PCT/ISA/220 or before tlie expiration of 22 montlis from the priority dale, whichever expires later. 
For further options, see Form PCT/ISAy220. 

3. For further details, see notes to Form PCT/ISA/220. 
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Box No. I Basis of this opinion 


1. With regard to the language, Ihis opinion has been established on the basis of: 




^ the internationai application in the language in which it was filed 




□ a translation of the international application into , xv-hich is the language of a transIaUon [\imished for the purposes of 
international search (Rules 12.3(a) and 23.1(b)). 


2. With regard to any nucJcotide and/or amino acid sequence disclosed in the international appUcation and necessary to the claimed 
mvenlion. this (pinion has been established on tlie basis of: 


a. type of material 




1 1 a sequence listing 




Q tablc(s) related to the sequence listing 




b. format of material 




1 1 on paper 




1 1 in electronic form 




c. time of fil ing/fum ishing 




1 1 contained in tlie international application as filed. 




n filed together with the international application In elecironic form. 




Q fiirnishcd subsequently to this Authority for the purposes of search. 




3. Q In addition, in the case Uiat more than one version or copy of a sequeiKe listing and^or table(s) relating dierelo has been filed 
or furnished, the required statements that the information in the subsequent or additional copies is identical to that in the 
application as filed or does not go beyond the application as filed, as appropriate, were furnished. 


4. Additional comments: 





Fomi PCr/lSA/237{Box No, I) (April 2005) 



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 


Intcmalionat application No. 
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Box No. IV Lack of unity of invention ^ 



2. 



□ 



Inresponse to the invitation (Form PCT/lSA/206) to pay additional fees the applicant tos, within die ai^licable lime limit: 
I I paid additional Tees 

paid additional fees under protest and, where applicable, the protest fee 

paid additional fees under protest but the applicable protest fee was not paid 

not paid additional fees 



This Authority found that die requirement of unity of invention is not complied with and chose not to invite Uie applicant lo 
pay additional fees. 



3. This Authority considers Uiat the requirement of uniy of invention in accordance with Rule 13.1, 13.2 and 13.3 is 
I I complied vvitli 

DKI not complied with tor ilie following reasons: 

See tlic lack of unity sccUon of the International Search Report(Form PC171SA/2I0) 



4 Consequcnil Y, this opinion lias been eslfiblished in respect of the following parts of the inteniaiional application- 
all parts. 

the parts relating to claims Nos. i»19 
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Box No. V Reasooed statement under Rule 43 A/5.1(a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



L Statement 



Novelty (N) 


Claims M9 


VPS 




Claims NONE 


NO 


Inventive step (IS) 


Claims NONE 


YFS 




Claims 1-19 


NO 


Industrial applicability (I A) 


Claims 1-19 


YRS 




Claims NONE 


NO 



2. Citations and explanations: 
Please See Continuation Sheet 
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International application No. 
PCT/IL04/0n72 



The following defects in the form or conlenis of the international application have been noted- 
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Internationa] application No. 
PCT/IL04/01172 



V. 2. Citations and Explanations: 

Claims 1-4, 7-9, and 13-17 lack an inventive slep under PCT Article 33(3) as being obvious over MacFarlane et al. (U.S. Patent No. 
5,650,288, 22 July 1.997) in viewof Chen ctal. (U.S. Patent No. 4,385,126. 24 May 1983) and Clackson el al. (U.S. Patent No. 
6,187,757, 13 Feb 2001). 

MacFarlane et al. (U.S. Patent No. 5,650,288, 22 July 1997) teaches that a major concern in immunosuppressive therapy associated wiih 
organ transplantalion is the level of immunosuppressive drug circulating in the blood (column 1, lines 40-42). Toxicity can result if the 
immunosuppressive dnig level is too high; graft, rejection and opportunistic infection can result if tlie immunosuppressive drug level is 
too low (cohmin 1, lines 42-45). MacFarlane et al, provides a method cf assaying a sample of blood or blood components for the 
concentration of immunophilin ligand such as rapamycin using a variety of binding assays including receptor binding assay (column 2, 
lines 6-29). However, MacFarlane et al. fails to teach a method, wherein the receptor binding assays includes a sandwich format using 
immobilized FKBPl 2 and mTOR as a delecting receptor. 

Chen et al. (U.S. Patent No. 4,385, 1 26, 24 May 1983) teaches a well known method of sandwich assay, '\n which an assay ligand binds to 
an immobilized receptor ligand to form a first complex (column I, lines 40-42), A tagged test ligand is tlien boimd to the assay ligand in 
the complex to form the sandwich and tlie tagging constituent in the sandwiched ligands is detected quantitatively to deduce tlie quantity 
of assay ligand present. ITie detection can be performed by measuring radioactive, fluorescent, or enz>'me labels present on the test 
ligand (column 1, lines 42-47). Furthermore, the quantity of assay ligand is deduced from quantity of test ligand detected using known 
standards (column 1, lines 58-62). 

Clackson et al. (U.S. Patent No. 6,187,757, 13 Feb 2001) teaches that rapamycin binds to a FK506-binding protein (FKBP12, column 4, 
lines 57-62) with high affinity to form a rapamyciniFKBP complex, which binds with high affinity to the large cellular protein FRAP 
(mTOR, column 7, lines 56-67) to form FKJ3P:rapamycin:FRAP complex (column 1, lines 13-21). A number of rapamycin variants 
have been synllietically produced to improve tlie compound's therapeutic index as an immunosuppressive ageil (column 2, lines 4-7). 

Therefore, it would have been obvious to one of ordinary skill in Uie art at the time of the invention to utilize a sandwich assay method of 
Chen ct al,, which employs two rccepiois for a detection ligand using a standard curve, in tlie method of assaying a blood sample for 
immunosuppressive dnig, rapamycin, as tauglu by MacFarlane et al. et al. in order to perfonn an assay to detect concentration of 
rapamycin using known protein receptors of rapamycin, FKBPl 2 and mTOR as taught by Clackson et al. Furtliermore, it would have 

— been obvious to one of ordinary skill in the art at the time of the invention to use FKRP1 2 as the immnhiliyJng receptor since FKRPl^ 
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^Hvtl^nn^ T ''"^T^t"^' "'^?^ ""^^^ FKBP12.rapaniycin complex as taught by Clackson et ah 'Die 

advantage of using U.c sandwich assay mediod, wh.ch is well knoui. in the bind assay art to be one of the nx)st sensitive assays for 
deleting target analytes m the sample, provides the motivation for combining tiie metiiods of Chen etal, Clackson et al and 
MacFar ane el al. as the tvvo rapamycin binding proteins, FKBPl 2 and mTOJl, have high affinity for lapamycin with a reasonable 
expectation of sucj^s smce MacFarland teaches Uiat a variety of binding assays including receptor binding assay can be used to 
delermmc level of mimunosuppressive drug circulating in the blood. e ^ 

Widi rt^pecl to claim 2 Clackson et al. teaches that a variet)' of rapamycin analogs (s>Tithetic) are used as a therapeutic agent (column 2 
Zl^^P ^ ^^'ir' (columi. 4 lines 57-62) and mXOR (column 7, lines 31-67). Therefore, it w^ld have^^S 

n oIm ""h T"^' ^" ' f"^^ concentration of rapamycin or Rapamycin analog in patient^ 

r^l^on ^^^"'^"^^ rapamycm analog levels m patients receiving rapamycin analogs as FKBP12 and mXOR form 
FKBP:rapamycm:FRAP complex in the presence of rapamycin or rapamycin analogs. 

With respect to claims 3, 4, and 7, MacFarland el al. teaches a sample, which is a clinical blood sample (column I, lines 14-45). 

With respect to claims 1 4 and 1 6, Chen el al. leaches thai Uie lest ligand (FRB fragment) is directly bound to a delectable label uliich 
can be detected by spectrophotometry, nuorospcctrophotometry, and radiospectromeiiy (column 1, lines 42-47). 

mth respect to claims 1 5 and 17, Chen et al. teaches that the test ligand (FRB fragment) is indirecUy bound to a delectable a detectable 
label (enzyme, column 1, hnes 42-47). 

Claims 5 and 6 lack an inventive step under PCX Article 33(3) as being obvious over MacFarlane el al. (U.S. Patent No 5 650J288 22 
in^. '''^'''''^ ""^^^ ^^^^"^ 4.385.126, 24 May 1983) and Clackson et al. (U.S. Patent No. 6,187,757 UFeb 

2001) as applied to claim 3 above, and further in view of Ormerod el al. (WO 99/24036, 20 May 1999). 

MacFarland el al. in view of Chen el al. and Clackson etal. leaches an assay for determining rapamycin or rapamycin analog 
concentrations in a sample as discussed above. However. MacFarland et al. in view of Chen el al. and Clackson el al. fails to leach a 
method, wherein the sample is a solid sample selected from tissues or feces. 

Ormerod et al. teaches a method of using sirolimus (rapamycin) for the treatment of dermatological condition in which a 
therapeutic amount of rapamycin is applied to the skin with a minimal systemic effect (Abstract). Onnerod et al. further 
teaches that tissue concentrations of rapamycin are used in order to optimize the therapeutic rapamycin concentration and 
the ratio of permeation enhancer and solvent (p9. lines 4-29). 

Therefore, it wx>uld have been obvious to one of ordinary skill in the art at the time of tlie invention to include skin tissue as a sample in 
the assay of MacFarland et al. in view of Chen et al. and Clackson et al. as taught by Ormerod et al . in order to detennine tissue 
concentrations of rapamycin, which is used to optimize the tlierapeutic rapamycin concentration and the ratio of permeation enhancer and 
solvent. The advantage of determining tissue concentrations of rapamycin, wliich is used to optimize tlie dierapeutic rapamycin 
concentration and the ratio of permeation enlianccr and solvent provides the motivation to combine the methods of MacFarland et al., 
Chenet al. and Clackson etal., and Ormerod et si. with a reasonable expectation of success as the melliod of MacFarland et al. of using 
nonionic detergent and a protease would lyse cellular membranes to obtain rapamycin concentration (column 2, lines 6- 1 4). 



Claims 10-12, 1 8, and 19 lack an inventive step under PCT Article 33(3) as being obvious over MacFarlane et al (U.S. Patent No. 
5,650,288. 22 July 1 997) in view of Chen el al. (U.S. Patent No. 4,385, 1 26, 24 May 1 983) and Clackson et al. (U.S. Patent No. 
6,187,757, 13 Feb 2001) as applied to claim 3 above, and further in view of Coliganet al. (Cuirent Protocols in Immunology, Vol. L 
1 99 1 , John Wiley & Sons, Inc, pp2. 1.1-2.1 ,22). 

MacFarland et al, in view of Chen et al. and Clackson et al. teaches an assay for delermining rapamycin or rapamycin analog 
concentrations in a sample as discussed above. However, MacFarland et al. in view of Chen et al. and Clackson et al. fails to leach a 
method, wherein the solid support is a 96-well microliter plate, which is blocked by non specific protein and tlie detection is achieved by 
an GLISA reader. 

Coligan et al. teaclies mediods ofvariet>' of sandwich assays, which are l>pically conducted on a 96- well microliter plates and read by an 
ELISA reader (p2. 1.17, Fig, 2.1.7). Coligan etal. lurtlier teaches a blocking step, wliich blocks residual binding capacity of the plate 
following immobilization of capture antibody (p2. 1 ,5, Biock residual binding capacity of plate), Coligan teaches a well known enzyme 
conjugate label, alkaline phosphatase widi p-nitrophenyl phosphate (NPP, p2.l.33 Materials) as a substrate as a color forming asent 
(p2.1.l0,steps9and 11). 

Tlierefore, it would have been obvious to one of ordinary' skill in tiic an at the time of tlie invention to employ a 96 well microliter plate, 
wliich is blocked by non specific protein and delected by an ELISA reader, wherein alkaline phosphatase is used as an enzyme label vvii 
p-niu-ophenyl phosphate as a substrate as taught by Coligan et al. in the method of MacFarland et al. in view of Chen el al. and Clackson 
et al . in order to pgrt^omi sandwich assay for dfitmnininR ranamvcin concentrations in a .^nmpie The adv;in tage cnnH.»cting multiple 
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--1 

saniple analysis of rapamycin using 96-wen microliter plale with an ELISA reader, xvhich is designed forreading 96-wll plate^^ovides* 
the mouvation for comhinmg the methods of MacFarland et al., Chen et al., Clackson et ol., and Coligan et al. Furthermore oi of 
ordinao' skill m the art at the time of the invention would have recognized thai blocking step of Coligan et al is a necessarv-'step in a 
sandwich assay to block bmdmg of non specific proteins. Therefore, the advantage of including a blocking step in order to blodc bindina 
ot non specific proteins provides Uie motivation for combining the methods of MacFarland el aL, Chen et al Clackson et al and 
Coligan et al. as the blocking step would increase the specificity of the assay of MacFarland et al. in view of Chen et al andClackson et 
I u . ^''r^^"' of ordinary skill in the art would have found it obvious to employ the alkaline phosphatase is used as an enzyme 
label waih p-nitrophenyl phosphate as a substrate as taught by Coligan et al, since it appear that any well know enzyme label and 
corr^ponding substrate such as alkaline phosphatase and p-nitrophenyl phosphate would perform equally well wiUi the assay method of 
MacFarland et al. m view of Chen et al and Clackson et al. ^ "^-uiua ui 

Claims 1-19 meet the criteria set out in PCT Article 33(4), and thus satisfies industrial applicabilitv because the subject matter claimed 
can DC made or used m industry. 



Fonn PCr/rSA/237 (Supplemenul Box) (April 2005) 



